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Work Peaformedr Thir report i m  divided into two areaso the firat area i8 - 
observations of the planets, and the second is the rimulation of the Martian 

atmomphere and analyair in the photographic regiosr. 

Area l., Planetary Obeervatiorrrr. - 
Venar wam at iderior conjunction on January 26, 1966; at grsrtert - 

brilliancy on March 1, 1966; and at greatest western elongation on April 6 ,  

1%6. Welve plater were  taken of Venw during t h i o  period. 

Marc WCI at cm$mction on April 29, 1966, and will be at oppoeition - 
om April 15, 1967. No plate. were taken of thir planet during the p8riod- 

Hoverer, preparation. for the April 1969 conjunction are being made. 

Theme preparation. include the tert  and evaluation of a new quarts spectra- 

graph and a new high opded emdoion. 

Yupiter w a m  at opporition on December 18, 1965; atattonary on 

February 15, 1966; and at conjunction on July 5, 1966. 

taken of Jupiter during tbis period. 

Quarts Spectrograph. 

A large quarts prism ~pectrograpb of the Littrow type was obtained 

Ten phtes were 

on an indefinite period loan from the Natioaal Bureau of Standards. The 
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spctrograph war manufactured by Adam Hilger, Ltd. The optical network 
coarirts of a nmall right angle prierno a qaarta collimator lens, and two 

large prism.. These large prirrnso a 60° cornu amdl a single 30°, were 

cut from the largert cryrtal of optical quarts ever available. 

It i8 hoped tht this spectrograph will  be operational for the April 

1967 opporitiszb of M.ar, It has the advantage of being very faat and giving 

high dirperrioa, It h a  the diradvantaee of scattered light which is inherent 

in all Littrow rpectrographr, It i r  planned to teat the rpectrograph wing 

Jupiter which ir at dpporition on January 20, 1967, three months before the 

Martian opporition. If the tart. are ruccetrrful thir epactrograph will be 

ored in conjunction with a 50 foot focrl length riderortat. If the tarts are 
UIUucce88fd,, theta the Martian rpactra w i l l  be obtained uring grating 

~~C*Ogr8phr 

In thir r p c t r g r a p h  the light parmar through the slit and ir  then 
deviated through an angle of 90° and diverged to fill the quarts lens by 

mema of a amall right angle prirm. The quarts lap. acting or a collimator 

r d r r  the light from each point of the dit parallel and delivers 8 beam 

t h t  f d y  i~rrmimater ths tocm. face of the 60° quarts prism. 

am refracted by the 60 pz%mt$ traverse a short air ~ a p ,  and then enter 

the 30° prirrn. 

Wvor amalgam on the back face. The light parses back through the prism 

*ria. fn 41, the light ir  dispersed four times 'before it io cohc2ed ~. by 

&e quarts lens. and brought to focur on a curved rorface to which the 

photo#rrphic plate ir attached, 

by rotating the prism train and the plate holder about a vertical a n .  

me ray. 
0 

The light traverres the 30° prism and is renected by a 

Different rpectral regionr can be obtained 

Tha cMef advantage of *e Littrow rtyh rnodating is that a ripgle 

lenr rarver am both the collimator and the camera lenr. The rotational 

effect due to quarts ir  avoided by the ure of a Cornu prirm condating of a 

30° primn of right handed quarts and a 30° prinm of left handed quarts, and 
the single leae - 30° coated prirm combination. 
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As in all prirmatic apactrogoaphs, the inrtrument'r dbpersion Pe 
not conetant. Pn the region from 2000 to 3000 A, the dispersion varies 

' from 0.25 A/mm to 1 A/mm; from 3000 to $250, 1 A/mm to 2.5 A/mn. 

The Littrarrr's rerolving power is approximately 0,75 m. 

Area 2, Anslyair of the Nitrogen Dioxide Spectra ia the V i m a l  Region, 
---P--------- - --- 

As of yet it hs8 not been definitely proved or dirproved whet2aer the 

odds* of Ostrgea exist iu the Martian atmosphere. fa order to prove or 

di8Prove the e~drtence of the oxides of nitrogen, it is necesrary to 

PO8itivety identify apectral bands or liner in the planet'r rpectrum. The 

fall of the intensity of the Martian rpectrum toward the ultraviolet, and 
tb. various phenomena 8uch as yellow clouds lead to a suspicion of 
nitrogen dioxide. The positive identification of nitrogen dioxide ir fraught 

with many difficultiar. 

1. Tbe oxides of nitrogen and other suspected components of the 

Martian atmosphere d o t  in the earth'. atmosphere. fn order to reduce 

thi8 ambiguity 8 campariron spectra must be obtained, preferably the 

¶noon's spactrrun juxaposed to the rpectrum of Mars ,  and ar near in time 

and altitude 88 a e  planet. 
2. The spectrum of nitrogen dioxide ie very complex and b r  not 

been 8 d y s e d  in the visible region. The tables of laboratory spectra made 

by Mi88 Carwylo for her doctorate dissertation at the University of Virginia 

in i927 do not correlate with ibc work of G o r h s  at Birrer-ir af %madarOa 

in 1961 (uapublirhed data) nor do they correlate with data obtained at 

Georg*tarrn College Obrerratory. ft ir difficult to say how Miss --le 

went 8ObaY,  however, it would be desireable at some future date to 
perform tMs work again. fa order to obviate this problem, the rpectrwn 

46 pure nitrogen peroxide gas is compared to Marti- absorption features. 

Huwever, no attempt ir planned in thi8 preaent study to determine tbe 

emergy lerelr leading to the transitions in &e photographic region. 
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3. "he photographic denrities of the linea, and banda of NO2 are 

a. It ir  rather difficult to change the path length of NOz 

rtrgl~lly effected by path length a d  sxporure time. 

without contaminating the gas. The gar which is obtained from a cam- 

merdal outlet h r  a rmaU amount of tmpuritier. There impuritier are 

firrt eliminated by prrtial dirtiUation. Ooce the gar has been purged of 

impuritier, the path length ha8 to be determined. The path lerylth ir a 

frsrction of prersure and temperature. The temperature can be mearured 

by immerriag the optical tube in a constant temperature bath. The 

prerrure mearuremeatr are rather difficult. 

d t r g e o  peroxide i8 highly corrorire and will attack mercury or the 

solder and metal coating of &errnal conductivity prersure gauger. 

The main difficulty 18 that 

The problem w88 rolved by attaching a ghor  free8e-out 

finger to the ride of our optical cell. By changing the temperature of 

the rolid dinitrogen tetroxide in the finger, the vapor presrurc of the gar 

ia contact with the rolid can be regulated. Knowing the temperature, 

the total prermare of the nitrogen dioxide - dinitrogea tetroxide syrtem 

C8n be calculated uring the prerrure4ernperature formula of Giauque and 

Kemp. The rerdtr of there calculationr can be compared to Egerton's 
vapor prtrrtue tabler. Then the partial presrurc of the nitrogen diojdde 

can be calcdated from Schreber'r formula. 

b. &wsuie e€ *& pb@&mzicsI ~ m p e r t b r  af nitrqen diojdde 

the pth length of 8 liven rample will chbge when rubjected to ultraviolet 

light. Thi8 i8 erpecially evident when the run'r light ir passed through 

the optic.]. tube. The 8~13'8 light tend6 to r a sh  out many of the fins 
detail. in the rpectrr while rtiU maintaining the ultraviolet fall-off. 

Thi6 rnecbnirm may be operative on Marr acting am an ultraviolet rhield 

*hilar to the ossone layer ia the earthtr atmosphere: If tM* i r  the cartoit 

might be a fortuitous phenomena which could protect the Martian rurface 

from ultraviolet radiation. 
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In order to knit the amount of photo&rrrociatiion in the 

Isborrtor7 eunph 8 CorpIqj Filter number 3385 wa8 used to filter out 

ths rohr radiation b l o w  4410 angrtromr, Thia cut-off point is much 

higher th8a the cut-off ianpoaed by otone in the earth8@ atmorphcre, and i8  

probably higher than the tAtr8violet cut-off point that e d r h a  on Mara, 

By c8refol ordering of the requence of exportlre#, we 

b r e  h e n  able to obtain rpectra of the filtered and unfiltered runlight plus 

nitrogen dioxide 80 well ar black body p l u ~  nitrogen dioxide on a eingle plate. 

The ultraviolet Ught tends to broaden the abrorption 

featurea due to photochemical dimrodation mud fM8 illlfPwnce0 the entire 

*lirible spectra. Thio broadeaing tends to preaerve the ultraviolet fall-off, 

but makes the identification of the spectra difficult. A i  a matter of fact it 

would be marly imporrihle to identi€y a known laboratory rample once it 

h r  been V e d  to dtr8~iOlet radiation. Neither O'Leary (A Revired 

Upper Limit of Nitrogen Dioxide in the Martian Atmorphere; Ap. J. Val. 77, 

pp. 168- 177, 1965) nor Marahall (Improved Teat for Nitrogen Dioxide on 
Mare; Lanrrr .lid Planetary Laboratory - 2, 167, 1964) conridered thir 

photochemical broadening effect which would greatly influence their 

zesJ?t: fr: ths 4900 t~ 3000 m q r t r a a n  region. 
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